Part 25—Airworthiness Standards: Transport Category Airplanes

This change incorporates Amendment 25-84, Revision of Certain Flight Airworthiness Stand-
ards to Harmonize with European Airworthiness Standards for Transport Category Airplanes,
adopted June 2, 1995. This final rule affects §§25.119, 25.121, 25.125, 25.143, 25.145, 25.149,
25.201, 25.203, and 25.253.

Bold brackets appear around the revised and added material. The amendment number and
effective date of the new material appear in bold brackets at the end of each affected section.
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is an issue that has not prompted a great deal of public concern, this final rule is not considered
to be significant as defined in Department of Transportation Regulatory Policies and Procedures (44
FR 11034, February 26, 1979). In addition, since there are no small entities affected by this rulemaking,
it is certified, under the criteria of the Regulatory Flexibility Act, that this final rule, at promulgation,
will not have a significant economic impact, positive or negative, on a substantial number of small
entities. The regulatory evaluation prepared for Amendments 25-66 and 121-198 remains applicable and
has been placed on the docket. A copy of this evaluation may be obtained by contacting the person
identified under the caption ‘‘FOR FURTHER INFORMATION CONTACT.”

Adoption of the Amendment

Accordingly, 14 CFR parts 25, 121 and 135 of the Federal Aviation Regulations (FAR) are amended
effective March 6, 1995.

The authority citation for part 25 continues to read as follows:

Authority: 49 US.C. 1344, 1354(a), 1355, 1421, 1423, 1424, 1425, 1428, 1429, 1430; 49 U.S.C.
106(g).

Amendment 25-84

Revision of Certain Flight Airworthiness Standards To Harmonize with European
Airworthiness Standards for Transport Category Airplanes

Adopted: June 2, 1995 Effective: July 10, 1995
(Published in 60 FR 30744, June 9, 1995)

SUMMARY: The Federal Aviation Administration (FAA) is amending part 25 of the Federal Aviation
Regulations (FAR) to harmonize certain flight requirements with the European Joint Aviation Requirements
25 (JAR-25). This action responds to a petition from the Aerospace Industries Association of America,
Inc. and the Association Europeenne des Constructeurs de Materiel Aerospatial. These changes are intended
to benefit the public interest by standardizing certain requirements, concepts, and procedures contained
in the airworthiness standards for transport category airplanes.

FOR FURTHER INFORMATION CONTACT: Donald K. Stimson, Flight Test and Systems Branch
(ANM-111), Transport Airplane Directorate, Aircraft Certification Service, FAA, 1601 Lind Avenue SW.,
Renton, WA 98055-4056; telephone (206) 227-1129, facsimile (206) 227-1320.

SUPPLEMENTARY INFORMATION:
Background

These amendments are based on Notice of Proposed Rulemaking (NFRM) 94-15, which was published
in the Federal Register on April 22, 1994 (59 FR 19296). In that notice, the FAA proposed amendments
to 14 CFR parts 1 and 25 to harmonize certain airworthiness standards for transport category airplanes
with the European Joint Aviation Requirements 25 (JAR-25). Harmonizing the U.S. and European airworthi-
ness standards benefits the public interest by reducing the costs associated with showing compliance
to disparate standards, while maintaining a high level of safety.

NPRM 94-15 was developed in response to a petition for rulemaking from the Aerospace Industries
Association of America, Inc. (AIA) and the Association Europeenne des Constructeurs de Materiel
Aerospatial (AECMA). In their petition, AIA and AECMA requested changes to §§25.143(c), 25.143(f),
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The Aviation Rulemaking Advisory Committee

The ARAC was formally established by the FAA on January 22, 1991 (56 FR 2190), to provide
advice and recommendations concerning the full range of the FAA’s safety-related rulemaking activity.
This advice was sought to develop better rules in less overall time using fewer FAA resources than
are currently needed. The committee provides the opportunity for the FAA to obtain firsthand information
and insight from interested parties regarding proposed new rules or revisions of existing rules.

There are over 60 member organizations on the committee, representing a wide range of interests
within the aviation community. Meetings of the committee are open to the public, except as authorized
by section 10(d) of the Federal Advisory Committee Act.

The ARAC establishes working groups to develop proposals to recommend to the FAA for resolving
specific issues. Tasks assigned to working groups are published in the Federal Register. Although working
group meetings are not generally open to the public, all interested parties are invited to participate as
working group members. Working groups report directly to the ARAC, and the ARAC must concur
with a working group proposal before that proposal can be presented to the FAA as an advisory committee
recommendation.

The activities of the ARAC will not, however, circumvent the public rulemaking procedures. After
an ARAC recommendation is received and it is found acceptable by the FAA, the agency proceeds
with the normal public rulemaking procedures. Any ARAC participation in a rulemaking package will
be fully disclosed in the public docket.

Discussion of the Proposals

In NPRM 94-15, the FAA proposed amending certain sections of the FAR, as recommended by
the ARAC, to harmonize these sections with JAR-25. Concurrently, the JAA circulated Notice of Proposed
Amendment (NPA) 25B-261, which proposed revising JAR-25, as necessary, to ensure harmonization
in those areas for which the amendments proposed in NPRM 94-15 differ from the current JAR-25.

The FAA proposed to: (1) introduce the term ‘‘go-around power or thrust setting” to clarify certain
part 25 flight requirements; (2) revise the maximum control forces permitted for demonstrating compliance
with the controllability and maneuverability requirements; (3) provide requirements for stick force and
stick force gradient in maneuvering flight; (4) revise and clarify the requirements defining minimum
control speed during approach and landing; (5) clarify the procedural and airplane configuration requirements
for demonstrating stalls and revise the list of acceptable flight characteristics used to define the occurrence
of stall; and (6) require that stall characteristics be demonstrated for turning flight stalls at deceleration
rates up to 3 knots per second.

Revisions were also proposed for AC 25-7 to ensure consistent application of these proposed revised
standards. Public comments concerning the revisions to AC 25-7 were invited by separate notice in
the same issue of the Federal Register as NPRM 94-15 (59 FR 19303).

Proposal 1. Certain part 25 flight requirements involving flight conditions other than takeoff (ie.,
§§25.119, 25.121(d), 25.145(b)(3), 25.145(b)(4), 25.145(b)(5), 25.145(c)(1), 25.149(f)(6), and
25.149(2)(7)(ii)) specify using the maximum available takeoff power or thrust as being representative
of the appropriate maximum in-flight power or thrust. In practice, however, the power or thrust setting
used to obtain the maximum in-flight power or thrust (commonly referred to as the go-around power
or thrust setting) usually differs from the setting used for takeoff. In the past, the FAA interpreted
the words “‘maximum available takeoff power or thrust”” to mean the maximum in-flight power or thrust,
with the takeoff power or thrust setting not always being ‘‘available’ in flight. In NPRM 94-135, the
FAA proposed changing the nomenclature to ‘‘go-around power or thrust setting”” for clarification and
to reflect terminology commonly used in the operational environment. (The term “‘go-around’’ refers
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power or thrust is increased.

The FAA proposed to substitute the term ‘‘go-around power or thrust setting’’ for ‘‘maximum available
takeoff power or thrust” in §§25.119, 25.121(d), 25.145(b)(3), 25.145(b)(4), 25.145(c)(1), 25.149(f)(6),
and 25.149(g)7)(ii). (Note that the requirement of §25.145(b)(5) also uses the power specified in
§25.145(b)(4).) In addition, the FAA proposed to define ‘‘go-around power or thrust setting’”” in part
1 as ‘“‘the maximum allowable in-flight power or thrust setting identified in the performance data.”’
By this revision, the FAA intended to clarify that the applicable controllability requirements should be
based on the same power or thrust setting used to determine the approach and landing climb performance
contained in the approved Airplane Flight Manual (AFM).

The proposed terminology referred to a power or thrust ‘‘setting’® rather than a power or thrust
to make it clear that existing engine ratings would be unaffected. The powerplant limitations of §25.1521
would continue to apply at the go-around power (or thrust) setting. Existing certification practices would
also remain the same, including the relationship between the power or thrust values used to comply
with the landing and approach climb requirements of §$§25.119 and 25.121(d). For example, the thrust
value used to comply with §25.121(d) may be greater than that used for §25.119, if the operating
engine(s) do not reach the maximum allowable in-flight thrust by the end of the eight second time
period specified in § 25.119.

Proposal 2. The FAA proposed to revise the table in §25.143(c) to match the control force limits
currently provided in JAR 25.143(c). This table prescribes the maximum control forces for the controllability
and maneuverability flight testing required by §§25.143(a) and 25.143(b). For transient application of
the pitch and roll control, the revised table would contain more restrictive maximum control force limits
for those maneuvers in which the pilot might be using one hand to operate other controls, relative
to those maneuvers in which both hands are normally available for applying pitch and roll control.
The revised table would retain the current control force limits for transient application of the yaw control,
and for sustained application of the pitch, roll, and yaw controls.

For maneuvers in which only one hand is assumed to be available, the FAA proposed to reduce
the maximum permissible control forces from 75 pounds to 50 pounds for pitch control, and from 60
pounds to 25 pounds for roll control. These lower control forces would be more consistent with §25.145(b),
which states that a force of 50 pounds for longitudinal (pitch) control is “‘representative of the maximum
temporary force that readily can be applied by one hand.”” In addition to adding more restrictive control
force limits for maneuvers in which only one hand may be available to apply pitch and roll control,
the FAA proposed to reduce the maximum permissible force for roll control from 60 pounds to 50
pounds for maneuvers in which the pilot normally has both hands available to operate the control.

The FAA proposed to further revise §25.143(c) by specifying that the table of maximum permissible
control forces applies only to conventional wheel type controls. This restriction, also specified in the
current JAR 25.143(c), recognizes that different control force limits may be necessary when considering
sidestick controllers or other types of control systems.

For clarification, the FAA proposed to replace the terms ‘‘temporary’’ and ‘‘prolonged,”” used in
§825.143(c), 25.143(d), 25.143(e), and 25.145(b), with ‘“transient’’ and *‘sustained,’’ respectively. ‘‘Tran-
sient” forces are those control forces resulting from maintaining the intended flight path during changes
to the airplane configuration, normal transitions from one flight condition to another, or regaining control
after a failure. The pilot is assumed to take immediate action to reduce or eliminate these forces by
retrimming or by changing the airplane configuration or flight condition. ‘Sustained forces,”” on the
other hand, are those control forces resulting from normal or failure conditions that cannot readily be
trimmed out or eliminated. The FAA proposed adding these definitions of ‘‘transient’’ and *‘sustained”’
forces to AC 25-7.

In addition, the FAA proposed several minor editorial changes for §§25.143(c) through 25.143(e)
to improve readability and correct grammatical errors. For example, the words ‘‘immediately preceding’’
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by the current JAR 25.143(f). Requiring these maneuvering requirements to be met up to Vrc/Mrc
is consistent with other part 25 stability requirements. Section 25.253, which defines Vec/Mrc, would
be revised to reference the use of this speed in the proposed § 25.143(f). An acceptable means of compliance
with §25.143(f), including detailed interpretations of the stick force characteristics that meet these require-
ments, would be added to AC 25-7.

Proposal 4. Section 25.149(f) requires that the minimum control speed be determined assuming the
critical engine suddenly fails during (or just prior to) a go-around from an all-engines-operating approach.
For airplanes with three or more engines, §25.149(g) requires the minimum control speed to be determined
for a one-engine-inoperative landing approach in which a second critical engine suddenly fails. The FAA
proposed to revise §§25.149(f) through 25.149(h) to clarify and revise the criteria for establishing these
minimun control speeds, Vmcr. and Vimcr-2, respectively, for use during approach and landing.

The FAA proposed to clarify that Vmcr and Vmcr— apply not only to the airplane’s approach
configuration(s), as prescribed in the current standards, but also to the landing configuration(s). The FAA
recognizes that configuration changes occur during approach and landing (e.g., flap setting and landing
gear position) and considers that the minimum control speeds provided in the AFM should ensure airplane
controllability, following a sudden engine failure, throughout the approach and landing.

Applicants would have the option of determining Vmcr and Vmcr— either for the most critical
of the approach and landing configurations (i.e., the configuration resulting in the highest minimum control
speed), or for each configuration used for approach or for landing. By determining the minimum control
speeds in the most critical configuration, applicants would not be required to conduct any additional
testing to that already required by the current standards. Only if these resulting speeds proved too constrain-
ing for other configurations would the FAA expect applicants to exercise the option of testing multiple
configurations.

The FAA also proposed to add provisions to state the position of the propeller, for propeller airplanes,
when establishing these minimum control speeds. For the critical engine that is suddenly made inoperative,
the propeller position must reflect the most critical mode of powerplant failure with respect to controllability,
as required by §25.149%(a). Also, since credit cannot be given for pilot action to feather the propeller
during this high flightcrew workload phase of flight, the FAA proposed that VmcL and VmcrL—2 be
determined with the propeller position of the most critical engine in the position it automatically achieves.
For mcL-2, the engine that is already inoperative before beginning the approach may be feathered, since
the pilot is expected to ensure the propeller is feathered before initiating the approach.

To ensure that airplanes have adequate lateral control capability at Vmcr and Vmcr-2, the FAA
proposed to require airplanes to be capable of rolling, from an initial condition of steady straight flight,
through an angle of 20 degrees in not more than 5 seconds, in the direction necessary to start a turn
away from the inoperative engine. This proposed addition to §25.149 is contained in the current JAR
25.149.

The FAA also proposed guidance material for AC 25-7 to enable applicants to additionally determine
the appropriate minimum control speeds for an approach and landing in which one engine, and, for
airplanes with three or more engines, two engines, are already inoperative prior to beginning the approach.
These speeds, Vmcra ouwy and Vacr-2¢z oun, Would be less restrictive than Vmcr and Vmer-2 because
the pilot is assumed to have trimmed the airplane for the approach with an inoperative engine (for
VMcLG oun) OF two inoperative engines (for Vimcr-2¢2 oun). Also, the approach and landing procedures
under these circumstances may use different approach and landing flaps than for the situations defining
Vmer of VmcL-z. These additional speeds could be used as guidance in determining the recommended
procedures and speeds for a one-engine-inoperative, or, in the case of an airplane with three or more
engines, a two-engine-inoperative approach and landing.

The FAA proposed to revise §25.125 to require the approach speed used for determining the landing
distance to be equal to or greater than Vycr, the minimum control speed for approach and landing
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Section 25.201(c) would be revised to more accurately describe the procedures used for demonstrating
stall handling characteristics. The cross-reference to §25.103(b), currently contained in §25.201(c)(1), would
be moved to a new §25.201(b)(4) for editorial clarity and harmony with the JAR-25 format. Reference
to the pitch control reaching the aft stop, which would be interpreted as one of the indications that
the airplane has stalled, would be moved from § 25.201(c)(1) to § 25.201(d)(3).

The list of acceptable flight characteristics that define the occurrence of a stall, used during the
flight tests demonstrating compliance with the stall requirements, is provided in §25.201(d). The FAA
proposed to revise this list to conform with current practices. Section 25.201(d)(1)(ii) would be removed
to clarify that a rolling motion, occurring by itself, is not considered an acceptable flight characteristic
for defining the occurrence of a stall. The proposed §25.201(d)2) would replace the criteria of
§§25.201(d)(1)(iii) and 25.201(d}(2) because only deterrent buffeting (i.e., a distinctive shaking of the
airplane that is a strong and effective deterrent to further speed reduction) is considered to comply
with those criteria. Finally, the proposed §25.201(d)(3) would define as a stall a condition in which
the airplane does not continue to pitch up after the pitch control has been pulled back as far as it
will go and held there for a short period of time. Guidance material was proposed for AC 25-7 to
define the length of time that the control stick must be held in this full aft position when using § 25.201(d)(3)
to define a stall.

Proposal 6. Section 25.201 currently requires stalls to be demonstrated at airspeed deceleration rates
(ie., entry rates) not exceeding one knot per second. JAR 25.201 currently requires, in addition, that
turning flight stalls must also be demonstrated at accelerated rates of entry into the stall (i.e., dynamic
stalls). According to the JAA, the intended procedure for demonstrating dynamic stalls begins with a
1 knot per second deceleration from the trim speed (similar to normal stalls). Then, approximately halfway
between the trim speed and the stall warning speed, the flight test pilot applies the elevator control
to achieve an increase in the rate of change of angle-of-attack. The final angle-of-attack rate and the
control input to achieve it should be appropriate to the type of airplane and its particular control characteris-
tics.

The AIA/AECMA petition detailed various difficulties with interpretation of the JAR-25 requirement,
noted that the requirement is not contained in the FAR, and proposed that dynamic stalls be removed
from JAR-25. Some of the concerns with the JAR-25 dynamic stall requirement include: (1) a significant
number of flight test demonstrations for compliance used inappropriate piloting techniques considering
the capabilities of transport category airplanes; (2) the stated test procedures depend, to a large extent,
on pilot interpretation, resulting in test demonstrations that could vary significantly for different test pilots;
(3) the safety objective of the requirement is not well understood within the aviation community; and
(4) the flight test procedures that are provided are inconsistent with the flight characteristics being evaluated.
As a result, applicants are unable to ensure that their designs will comply with the JAR-25 dynamic
stall requirement prior to the certification flight test.

In practice, FAA certification testing has typically included stall demonstrations at entry rates higher
than 1 knot per second. For airplanes with certain special features, such as systems designed to prevent
a stall or that are needed to provide an acceptable stall indication, higher entry rates are demonstrated
to show that the system will continue to safely perform its intended function under such conditions.
These higher entry rate stalls are different, however, from the JAR-25 dynamic stalls.

Rather than simply deleting the dynamic stall requirement from JAR-25, or adding this requirement
to part 25, the ARAC recommended harmonizing the two standards by requiring turning flight stalls
be demonstrated at steady airspeed deceleration rates up to 3 knots per second. The FAA agrees with
this recommendation and proposed to add the requirement for a higher entry rate stall demonstration
to part 25 as §25.201(c)(2). The current §25.201(c)(2) would be redesignated §25.201(c)(3). The JAA
would replace the JAR-25 dynamic stall requirement with the ARAC recommendation.
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statement that a prompt recovery must be éasily attainable usi'n'g'normal‘;')ﬂ‘oting skill. 'By §pecifying
a maximum bank angle limit, the FAA proposed to augment this qualitative requirement with a quantitative
one.

For deceleration rates up to 1 knot per second, the maximum bank angle would be approximately
60 degrees in the original direction of the turn, or 30 degrees in the opposite direction. These bank
angle limits are currently contained in JAR-25 guidance material, and have been used informally during
FAA certification programs as well. For deceleration rates higher than 1 knot per second, the FAA
proposed to allow a greater maximum bank angle—approximately 90 degrees in the original direction
of the turn, or 60 degrees in the opposite direction. These are the same acceptance criteria currently
used by the JAA to evaluate dynamic stall demonstrations.

In addition to the amendments to part 25 adopted by this final rule, AC 25-7 is being revised
to ensure that these harmonized standards will be interpreted and applied consistently. AC 25-7 provides
guidelines that the FAA has found acceptable regarding flight testing transport category airplanes to
demonstrate compliance with the applicable airworthiness requirements. The changes to AC 25-7 are
described in a separate notice published elsewhere in this issue of the Federal Register. Copies of the
affected pages will be available for distribution shortly after publication of this final rule.

Discussion of the Comments

Five commenters responded to the request for comments contained in NPRM 94-15. All five com-
menters support the proposals, with two of the commenters requesting that the FAA and JAA concurrently
adopt the proposed amendments soon. One of the commenters supports the proposals as long as they
apply only to future airplane certification programs, and not to existing fleets.

The FAA appreciates the widespread support for these proposals, which the FAA attributes to the
use of the ARAC process. As a result of this support, the FAA is adopting the proposed rules with
only a few minor clarifying changes. These changes, which do not affect the intended application of
the requirements, were made to prevent any confusion that may have resulted from the proposed wording.

In §25.125(a)(2), the FAA has added the words ‘‘whichever is greater’” in reference to the two
constraints on the stabilized approach speed used to determine the landing distance. This addition provides
consistency with other sections of part 25 containing multiple constraints, and clarifies that the more
critical of the two constraints must be satisfied.

In §25.143(c), the FAA proposed to replace the term ‘‘temporary’’ with the term ‘‘transient’” to
refer to those control forces that the pilot is assumed to take immediate action to reduce or eliminate.
Examples of such forces are those resulting from raising or lowering the flaps or landing gear, changing
altitude or speed, or recovering from some type of failure. The intended requirement relates to the initial
stabilized force resulting from these events, not to any force peaks that may occur instantaneously. The
term “‘transient,”” however, could too easily be misinterpreted to refer to an instantaneous peaking of
the force level. Therefore, the FAA is replacing ‘‘temporary’” with ‘‘short term’” rather than ‘‘transient”
in §25.143(c). For consistent terminology, the FAA is also replacing the term “‘prolonged’” in §25.143(c)
with ““long term.”” These changes are carried through to the other sections of the proposal in which
the terms ‘‘temporary’’ and ‘‘prolonged’’ appear (§§25.143(d) and (e) and 25.145(b)). The accompanying
advisory material that was proposed for AC 25-7 will also be revised accordingly.

Due to a comment on the revisions proposed for AC 25-7 associated with the proposed rule changes,
the FAA finds it necessary to clarify the requirements for the position of the propeller on the engine
suddenly made inoperative during the VmcL and Vmcr-2 determination of §§25.149(f) and 25.149(g).
A windmilling propeller creates significantly more drag than a feathered propeller, and hence is the
more critical position relative to maintaining control of the airplane after an engine failure. Since §25.149(a)
requires Vmcr and Vmcr-2 to be determined using the most critical mode of powerplant failure with
respect to controllability, the windmilling position must be assumed. Subsequent feathering of the propeller
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The FAA does not concur with the commenter’s proposal. As was noted in the NPRM 94-15
preamble discussion, VmcL and Vmer-» must be determined assuming the critical engine suddenly fails
during, or just prior to, the go-around maneuver. A sudden engine failure during an approach for landing
may be the reason for initiating the go-around. If the autofeather system does not feather the propeller
in this situation, the minimum control speeds should not assume the propeller is feathered.

To clarify this point, §§25.149(f)(5) and 25.149(g)(5) have been revised to state that the engine
failure must be assumed to occur from the power setting associated with maintaining a three degree
approach path angle. The revised wording also clarifies that these provisions apply only to propeller
airplanes. The word ‘‘automatically,”” referring to the position achieved by the propeller, has been replaced
with “‘without pilot action.”” This revision further clarifies the intent of the requirement and is more
appropriate terminology for applying these requirements to airplanes lacking an autofeather system.

The FAA is clarifying §25.201(d)(1) by removing the reference to rolling motion. Section 25.201(d)
defines and lists the airplane behavior that gives the pilot a clear indication that the airplane has stalled.
The presence of rolling motion is immaterial to determining whether or not the airplane has stalled.
The proposed wording had been intended to emphasize that a rolling motion by itself would be unacceptable
as a stall indication, and that any rolling motion that did occur must be within the bounds allowed
by §825.203(b) and (c); however, the FAA has decided that this explanatory material would be better
placed in AC 25-7.

With the exceptions noted above, the FAA is revising parts 1 and 25 as proposed. These amendments
apply only to airplanes for which an application for a new (or amended or supplemental, if applicable)
type certificate is made after the date the amendment becomes effective.

Regulatory Evaluation Summary
Final Regulatory Evaluation, Final Regulatory Flexibility Determination, and Trade Impact Assessment

Three principal requirements pertain to the economic impacts of changes to the Federal Aviation
Regulations. First, Executive Order 12866 directs Federal agencies to promulgate new regulations or modify
existing regulations only if the expected benefits to society outweigh the expected costs. Second, the
Regulatory Flexibility Act of 1980 requires agencies to analyze the economic impact of regulatory changes
on small entities. Finally, the Office of Management and Budget directs agencies to assess the effect
of regulatory changes on international trade. In conducting these analyses, the FAA has determined that
this rule: (1) will generate benefits exceeding costs; (2) is not ‘‘significant’ as defined in the Executive
Order and the Department of Transportation’s (DOT) policies and procedures; (3) will not have a significant
impact on a substantial number of small entities; and (4) will lessen restraints on international trade.
These analyses, available in the docket, are summarized below.

Cost Benefit Analysis

Three of the 48 provisions will require additional flight testing and engineering analysis, resulting
in compliance costs of $18,500 per type-certification, or about $37 per airplane when amortized over
a representative production run of 500 airplanes. The primary benefits of the rule are harmonization
of flight test airworthiness standards with the European Joint Aviation Requirements and clarification
of existing standards. The resulting increased uniformity of flight test standards will simplify airworthiness
approvals and reduce overall flight testing costs. While not readily quantifiable, these benefits will far
exceed the incremental costs of the rule.

Regulatory Flexibility Determination

The Regulatory FleXibility Act of 1980 (RFA) was enacted by Congress to ensure that small entities
are not unnecessarily or disproportionately burdened by Federal regulations. The RFA requires a Regulatory
Flexibility Analysis if a rule will have a significant economic impact, either detrimental or beneficial,
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Trade Impact Assessment

This final rule will not constitute a barrier to international trade, including the export of American
airplanes to foreign countries, and the import of foreign airplanes into the United States. Instead, the
flight testing standards have been harmonized with those of foreign aviation authorities, thereby lessening
restraints on trade.

Federalism Implications

This final rule will not have substantial direct effects on the States, on the relationship between
the national government and the States, or on the distribution of power and responsibilities among the
various levels of government. Therefore, in accordance with Executive Order 12612, it is determined
that this final rule will not have sufficient federalism implications to warrant preparing a Federalism
Assessment.

Conclusion

Because the changes to standardize specific flight requirements of part 25 of the FAR are not
expected to result in substantial economic cost, the FAA has determined that this regulation is not significant
under Executive Order 12866. Because this is an issue that has not prompted a great deal of public
concern, the FAA has determined that this action is not significant under DOT Regulatory Policies and
Procedures (44 FR 11034, February 25, 1979). In addition, since there are no small entities affected
by this rulemaking, the FAA certifies, under the criteria of the Regulatory -Flexibility Act, that this
regulation will not have a significant economic impact, positive or negative, on a substantial number
of small entities. A copy of the regulatory evaluation prepared for this regulation has been placed in
the public docket. A copy may be obtained by contacting the person identified under the caption, ‘‘FOR
FURTHER INFORMATION CONTACT.”

Adoption of the Amendment

In consideration of the foregoing, the Federal Aviation Administration (FAA) amends 14 CFR parts
1 and 25 of the Federal Aviation Regulations (FAR) effective July 10, 1995.

The authority citation for part 25 continues to read as follows:

Authority: 49 U.S.C. app. 1344, 1354(a), 1355, 1421, 1423, 1424, 1425, 1428, 1429, 1430; 49
U.S.C. 106(g); and 49 CFR 1.47(a).
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which certification is requested, or by calcula-

tions based on, and equal in accuracy to, the

results of testing; and

(2) By systematic investigation of each prob-
able combination of weight and center of gravity,
if compliance cannot be reasonably inferred from
combinations investigated.

(b) [Reserved]

(c¢) The controllability, stability, trim, and stalling
characteristics of the airplane must be shown for
each altitude up to the maximum expected in oper-
ation.

(d) Parameters critical for the test being con-
ducted, such as weight, loading (center of gravity
and inertia), airspeed, power, and wind, must be
maintained within acceptable tolerances of the criti-
cal values during flight testing.

(¢) If compliance with the flight characteristics
requirements is dependent upon a stability aug-
mentation system or upon any other automatic or
power-operated system, compliance must be shown
with §§25.671 and 25.672.

(f) In meeting the requirements of §§25.105(d),
25.125, 25.233, and 25.237, the wind velocity must
be measured at a height of 10 meters above the
surface, or corrected for the difference between the
height at which the wind velocity is measured and
the 10-meter height.

(Amdt. 25-7, Eff. 11/14/65); (Amdt. 25-23, Eff.
5/8/70); (Amdt. 25-42, Eff. 3/1/78); (Amdt. 25-
72, Eff. 8/20/90)

§25.23 Load distribution limits.

(a) Ranges of weights and .centers of gravity
within which the airplane may be safely operated
must be established. If a weight and center of grav-
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(3) The limits at which compliance with each
applicable flight requirement of this subpart is
shown.

§25.25

(a) Maximum weights. Maximum weights cor-
responding to the airplane operating conditions
(such as ramp, ground or water taxi, takeoff, en
route, and landing) environmental conditions (such
as altitude and temperature), and loading conditions
(such as zero fuel weight, center of gravity position
and weight distribution) must be established so that
they are not more than—

(1) The highest weight selected by the
applicant for the particular conditions; or

(2) The highest weight at which compliance
with each applicable structural loading and flight
requirement is shown, except that for airplanes
equipped with standby power rocket engines the
maximum weight must not be more than the
highest weight established in accordance with
appendix E of this part; or

(3) The highest weight at which compliance
is shown with the certification requirements of
part 36 of this chapter.

(b) Minimum weight. The minimum weight (the
lowest weight at which compliance with each
applicable requirement of this part is shown) must
be established so that it is not less than—

(1) The lowest weight selected by the
applicant;

(2) The design minimum weight (the lowest
weight at which compliance with each structural
loading condition of this part is shown); or

Weight limits.
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limit may lie beyond—

(a) The extremes selected by the applicant;

(b) The extremes within which the structure is
proven; or

(c) The extremes within which compliance with
each applicable flight requirement is shown.
§25.29 Empty weight and corresponding
center of gravity.

(a) The empty weight and corresponding center
of gravity must be determined by weighing the
airplane with—

(1) Fixed ballast;
(2) Unusable fuel determined under §29.959;
and

(3) Full operating fluids, including—

(i) Oil; ~

(ii) Hydraulic fluid; and

(iii) Other fluids required for normal oper-
ation of airplane systems, except potable water,
lavatory precharge water, and fluids intended
for injection in the engine.

(b) The condition of the airplane at the time
of determining empty weight must be one that is
well defined and can be easily repeated.

(Amdt. 25-42, Eff. 3/1/78); (Amdt. 25-72, Eff. 8/
20/90)

§25.31 Removable ballast.

Removable ballast may be used on showing
compliance with the flight requirements of this sub-
part.

§25.33

(a) The propeller speed and pitch must be limited
to values that will ensure—
(1) Safe operation under normal operating
conditions; and
(2) Compliance with the performance require-
ments in §§25.101 through 25.125.
(b) There must be a propeller speed limiting
means at the governor. It must limit the maximum

Propeller speed and pitch limits.

alld g0VCIol 11vpelative,

(2) The airplane stationary under standard
atmospheric conditions with no wind; and

(3) The engines operating at the takeoff mani-
fold pressure limit for reciprocating engine pow-
ered airplanes or the maximum takeoff torque
limit for turbopropeller engine-powered airplanes.

(Amdt. 25-57, Eff. 3/26/84); (Amdt. 25-72, Eff.
8/20/90)

§§25.45 thru 25.75 [Deleted]

PERFORMANCE

§25.101

(a) Unless otherwise prescribed, airplanes must
meet the applicable performance requirements of
this subpart for ambient atmospheric conditions and
still air.

(b) The performance, as affected by engine power
or thrust, must be based on the following relative
humidities:

(1) For turbine -engine powered airplanes, a
relative humidity of—
(i) 80 percent,
temperatures; and
(ii) 34 percent, at and above standard
temperatures plus 50 degrees F.
Between these two temperatures, the relative humid-
ity must vary linearly.
(2) For reciprocating engine powered airplanes,

a relative humidity of 80 percent in a standard

atmosphere. Engine power corrections for vapor

pressure must be made in accordance with the
following table:

General

at and below standard

Density ratio

Specific hu-
Aldde H V2O midity w (Lb. -
() p moisture per .
(In. Hg.) ib. dry air) = —
’ 0.0023769

0 0.403 0.00849 0.99508

1,000 354 .00773 96672
2,000 311 .00703 .93895
3,000 272 00638 91178
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10,000 .1010 .00307 73722
15,000 .0463 .001710 62868
20,000 01978 .000896 .53263
25,000 00778 .000436 44806

() The performance must correspond to the
propulsive thrust available under the particular
ambient atmospheric conditions, the particular flight
condition, and the relative humidity specified in

paragraph (b) of this section. The available propul-’

sive thrust must correspond to engine power or
thrust, not exceeding the approved power or thrust,
less—
(1) installation losses; and
(2) The power or equivalent thrust absorbed
by the accessories and services appropriate to
the particular ambient atmospheric conditions and
the particular flight condition.

(d) Unless otherwise prescribed, the applicant
must select the takeoff, en route, approach, and
landing configurations for the airplane.

(e) The airplane configurations may vary with
weight, altitude, and temperature, to the extent they
are compatible with the operating procedures
required by paragraph (f) of this section.

(f) Unless otherwise prescribed, in determining
the accelerate-stop distances, takeoff flight paths,
takeoff distances, and landing distances, changes
in the airplane’s configuration, speed, power, and
thrust, must be made in accordance with procedures
established by the applicant for operation in service.

(g) Procedures for the execution of balked land-
ings and missed approaches associated with the
conditions prescribed in §§25.119 and 25.121(d)
must be established.

(h) The procedures established under paragraphs
(f) and (g) of this section must—

(1) Be able to be consistently executed in serv-
ice by crews of average skill;

(2) Use methods or devices that are safe and
reliable; and

(3) Include allowance for any time delays, in
the execution of the procedures, that may reason-
ably be expected in service.

(Amdt. 25-38, Eff. 2/1/77)
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the position necessary for compliance with para-
graph (a)(1) of this section and the airplane in
other respects (such as flaps and landing gear)
in the condition existing in the test in which
Vs is being used;

(3) The weight used when Vs is being used
as a factor to determine compliance with a
required performance standard; and

(4) The most unfavorable center of gravity
allowable.

(b) The stalling speed Vs is the minimum speed
obtained as follows:

(1) Trim the airplane for straight flight at any
speed not less than 1.2 Vs or more than 1.4
Vs. At a speed sufficiently above the stall speed
to ensure steady conditions, apply the elevator
control at a rate so that the airplane speed reduc-
tion does not exceed one knot per second.

(2) Meet the flight characteristics provisions
of §25.203.

L rTeT ey aef

§25.105 Takeoff.

(a) The takeoff speeds described in § 23.107, the
accelerate-stop distance described in §25.109, the
takeoff path described in §25.111, and the takeoff
distance and takeoff run described in §25.113, must
be determined—

(1) At each weight, altitude, and ambient
temperature within the operational limits selected
by the applicant; and

(2) In the selected configuration for takeoff.
(b) No takeoff made to determine the data

required by this section may require exceptional
piloting skill or alertness.

(c) The takeoff data must be based on—

(1) A smooth, dry, hard-surfaced runway, in
the case of land planes and amphibians;

(2) Smooth water, in the case of seaplanes
and amphibians; and

(3) Smooth, dry snow, in the case of ski-
planes.

(d) The takeoff data must include, within the
established operational limits of the airplane, the
following operational correction factors:



(@) Vi must be cstablishcG 1n rclatoll 10 VEF
as follows:

(1) Vgr is the calibrated airspeed at which
the critical engine is assumed to fail. Vgr must
be selected by the applicant, but may not be
less than Vvceg determined under § 25.149(e).

(2) Vi, in terms of calibrated airspeed, is the
takeoff decision speed selected by the applicant;
however, Vi may not be less than Vgr plus the
speed gained with the critical engine inoperative
during the time interval between the instant at
which the critical engine is failed, and the instant
at which the pilot recognizes and reacts to the
engine failure, as indicated by the pilot’s applica-
tion of the first retarding means during acceler-
ate-stop tests.

(b) V2 min, in terms of calibrated airspeed, may
not be less than—

(1) 1.2 Vg for— _

(i) Two-engine. and three-engine turbo-
propeller and reciprocating engine powered air-
planes; and

(ii) Turbojet powered airplanes without

provisions for obtaining a significant reduction
in the one-engine-inoperative power-on stalling
speed;

(2) 1.15 Vg for—

(i) Turbopropeller and reciprocating engine
powered airplanes with more than three
engines; and

(ii) Turbojet powered airplanes with provi-
sions for obtaining a significant reduction in
the one-engine-inoperative power-on stalling
speed; and
(3) 1.10 times Vmc established under §25.149.

(c) V2, in terms of calibrated airspeed, must be
selected by the applicant to provide at least the
gradient of climb required by §25.121(b) but may
not be less than—

(1) V2 min; and
(2) Vg plus the speed increment attained (in
accordance with §25.111(c)2)) before reaching

a height of 35 feet above the takeoff surface.

(d) Vmu is the calibrated airspeed at and above
which the airplane can safely lift off the ground,

@ Vi

(ii) 105 percent of Vmc;

(it}) The speed (determined in accordance
with §25.111(c)(2)) that allows reaching V>
before reaching a height of 35 feet above the
takeoff surface; or

(iv) A speed that, if the airplane is rotated
at its maximum practicable rate, will result in
a Vior of not less than 110 percent of Vmu
in the all-engines-operating condition and not
less than 105 percent of Vymyu determined at
the thrust-to-weight ratio corresponding to the
one-engine-inoperative condition.

(2) For any given set of conditions (such as
weight, configuration, and temperature), a single
value of Vg, obtained in accordance with this
paragraph, must be used to show compliance with
both the one-engine-inoperative and the all-
engines-operating takeoff provisions.

(3) It must be shown that the one-engine-inop-
erative takeoff distance, using a rotation speed
of 5 knots less than Vg established in accordance
with paragraphs (e)(1) and (2) of this section,
does not exceed the corresponding one-engine-
inoperative takeoff distance using the established
Vr. The takeoff distances must be determined
in accordance with § 25.113(a)(1).

(4) Reasonably expected variations in service
from the established takeoff procedures for the
operation of the airplane (such as over-rotation
of the airplane and out-of-trim conditions) may
not result in unsafe flight characteristics or in
marked increases in the scheduled takeoff dis-
tances established in accordance with § 25.113(a).
(f) VLor is the calibrated airspeed at which the

airplane first becomes airborne.

(Amdt. 25-38, Eff. 2/1/77); (Amdt. 2542, Eff. 3/
1/78)

§25.109

(a) The accelerate-stop distance is the greater of
the following distances:
(1) The sum of the distances necessary to—

Accelerate-stop distance.
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ton, assuming that the pilot does not apply
any means of retarding the airplane until that
point is reached and that the critical engine
is still inoperative.
(2) The sum of the distances necessary to—

(1) Accelerate the airplane from a standing
start to V; and continue the acceleration of
2.0 seconds after V; is reached with all
engines operating; and

(i) Come to a full stop from the point
reached at the end of the acceleration period
prescribed in paragraph (a)(2)(i) of this section,
assuming that the pilot does not apply any
means of retarding the airplane until that point
is reached and that all engines are still operat-
ing.

(b) Means other than wheel brakes may be used
to determine the accelerate-stop distance if that
means—

(1) Is safe and reliable;

(2) Is used so that consistent results can be
expected under normal operating conditions; and

(3) Is such that exceptional skill is not required
to control the airplane.

(c) The landing gear must remain extended
throughout the accelerate-stop distance.

(d) If the accelerate-stop distance includes a
stopway with surface characteristics substantially
different from those of a smooth hard-surfaced run-
way, the takeoff data must include operational
correction factors for the accelerate-stop distance.
The correction factors must account for the particu-
lar surface characteristics of the stopway and the
variations in these characteristics with seasonal
weather conditions (such as temperature, rain, snow,
and ice) within the established operational limits.

(Amdt. 25-42, Eff. 3/1/78)

§25.111  Takeoff path.

(@) The takeoff path extends from a standing
start to a point in the takeoff at which the airplane
is 1,500 feet above the takeoff surface, or at which
the transition from the takeoff to the en route
configuration is completed and a speed is reached
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accelerated to Vs.

(b) During the acceleration to speed Vs, the nose
gear may be raised off the ground at a speed not
less than Vr. However, landing gear retraction may
not be begun until the airplane is airborne.

(¢) During the takeoff path determination in
accordance with paragraphs (a) and (b) of this sec-
tion—

(1) The slope of the airborne part of the take-
off path must be positive at each point;

(2) The airplane must reach V. before it is
35 feet above the takeoff surface and must con-
tinue at a speed as close as practical to, but
not less than V,, until it is 400 feet above the
takeoff surface;

(3) At each point along the takeoff path, start-
ing at the point at which the airplane reaches
400 feet above the takeoff surface, the available
gradient of climb may not be less than—

(i) 1.2 percent for two-engine airplanes;

(i) 1.5 percent for three-engine airplanes;
and

(iii) 1.7 percent for four-engine airplanes;
and

(4) Except for gear retraction and propeller
feathering, the airplane configuration may not be
changed, and no change in power or thrust that
requires action by the pilot may be made, until
the airplane is 400 feet above the takeoff surface.
(d) The takeoff path must be determined by a

continuous demonstrated takeoff or by synthesis
from segments. If the takeoff path is determined
by the segmental method—

(1) The segments must be clearly defined and
must be related to the distinct changes in the
configuration, power or thrust, and speed;

(2) The weight of the airplane, the configura-
tion, and the power or thrust must be constant
throughout each segment and must correspond
to the most critical condition prevailing in the
segment;

(3) The flight path must be based on the air-
plane’s performance without ground effect; and

(4) The takeoff path data must be checked
by continuous demonstrated takeoffs up to the
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(Amdt. 25-6, Eff. 8/1/65); (Amdt. 25-42, Eff. 3/
1/78); (Amdt. 25-54, Eff. 10/14/80); (Amdt. 25~
72, Eff. 8/20/90)

§25.113 Takeoff distance and takeoff run.

(a) Takeoff distance is the greater of—

(1) The horizontal distance along the takeoff
path from the start of the takeoff to the point
at which the airplane is 35 feet above the takeoff
surface, determined under § 25.111; or

(2) 115 percent of the horizontal distance along
the takeoff path, with all engines operating, from
the start of the takeoff to the point at which
the airplane is 35 feet above the takeoff surface,
as determined by a procedure consistent with
§25.111.

(b) If the takeoff distance includes a clearway,
the takeoff run is the greater of—

(1) The horizontal distance along the takeoff
path from the start of the takeoff to a point
equidistant between the point at which ViLoF is
reached and the point at which the airplane is
35 feet above the takeoff surface, as determined
under §25.111; or

(2) 115 percent of the horizontal distance along
the takeoff path, with all engines operating, from
the start of the takeoff to a point equidistant
between the point at which Vi or is reached and
the point at which the airplane is 35 feet above
the takeoff surface, determined by a procedure
consistent with §25.111.

(Amdt. 25-23, Eff. 5/8/70)

§25.115 Takeoff flight path.

(a) The takeoff flight path begins 35 feet above
the takeoff surface at the end of the takeoff distance
determined in accordance with § 25.113(a).

(b) The net takeoff flight path data must be deter-
mined so that they represent the actual takeoff flight
paths (determined in accordance with §25.111 and
with paragraph (a) of this section) reduced at each
point by a gradient of climb equal to—

(1) 0.8 percent for two-engine airplanes;

and 25.121 must be shown at each weight, altitude,
and ambient temperature within the operational lim-
its established for the airplane and with the most
unfavorable center of gravity for each configuration.

§25.119

In the landing configuration, the steady gradient
of climb may not be less than 3.2 percent, with—

(a) The engines at the power or thrust that is
available eight seconds after initiation of movement
of the power or thrust controls from the minimum
flight idle to the [go-around power or thrust set-
ting]; and

(b) A climb speed of not more than 1.3 Vs.
[(Amdt. 25-84, Eff. 7/10/95)]

Landing climb: All-engines-operating.

§25.121

(a) Takeoff: landing gear extended. In the critical
takeoff configuration existing along the flight path
(between the points at which the airplane reaches
Vior and at which the landing gear is fully
retracted) and in the configuration used in §25.111
but without ground effect, the steady gradient of
climb must be positive for two-engine airplanes,
and not less than 0.3 percent for three-engine air-
planes or 0.5 percent for four-engine airplanes, at
Vior and with—

(1) The critical engine inoperative and the
remaining engines at the power or thrust available
when retraction of the landing gear is begun in
accordance with §25.111 unless there is a more
critical power operating condition existing later
along the flight path but before the point at which
the landing gear is fully retracted; and

(2) The weight equal to the weight existing
when retraction of the landing gear is begun,
determined under §25.111.

(b) Takeoff: landing gear retracted. In the takeoff
configuration existing at the point of the flight path
at which the landing gear is fully retracted, and
in the configuration used in §25.111 but without
ground effect, the steady gradient of climb may
not be less than 2.4 percent for two-engine air-
planes, 2.7 percent for three-engine airplanes, and

Climb: One-engine-inoperative.
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(2) The weight equal to the weight existing
when the airplane’s landing gear is fully
retracted, determined under § 25.111.

(¢) Final takeoff. In the en route configuration
at the end of the takeoff path determined in accord-
ance with §25.111, the steady gradient of climb
may not be less than 1.2 percent for two-engine
airplanes, 1.5 percent for three-engine airplanes, and
1.7 percent for four-engine airplanes, at not less
than 1.25 Vg and with—

(1) The critical engine inoperative and the
remaining engines at the available maximum
continuous power or thrust; and

(2) The weight equal to the weight existing
at the end of the takeoff path, determined under
§25.111.

(d) Approach. In the approach configuration cor-
responding to the normal all-engines-operating
procedure in which Vs for this configuration does
not exceed 110 percent of the Vs for the related
landing configuration, the steady gradient of climb
may not be less than 2.1 percent for two-engine
airplanes, 2.4 percent for three-engine airplanes, and
2.7 percent for four-engine airplanes, with—

(1) The critical engine inoperative, the remain-
ing engines at the [go-around power or thrust
setting;

(2) The maximum landing weight; and

(3) A climb speed established in connection
with normal landing procedures, but not exceed-
ing 1.5 Vs.

[(Amdt. 25-84, Eff. 7/10/95)]

§25.123

(a) For the en route configuration, the flight paths
prescribed in paragraphs (b) and (c) of this section
must be determined at each weight, altitude, and
ambient temperature, within the operating limits
established for the airplane. The variation of weight
along the flight path, accounting for the progressive
consumption of fuel and oil by the operating
engines, may be included in the computation. The
flight paths must be determined at any selected
speed, with—

En route flight paths.
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diminished by a gradient of climb of 1.1 percent
for two-engine airplanes, 1.4 percent for three-
engine airplanes, and 1.6 percent for four-engine
airplanes.

(c) For three- or four-engine airplanes, the two-
engine-inoperative net flight path data must rep-
resent the actual climb performance diminished by
a gradient climb of 0.3 percent for three-engine
airplanes and 0.5 percent for four-engine airplanes.

§25.125

(a) The horizontal distance necessary to land and
to come to a complete stop (or to a speed of
approximately 3 knots for water landings) from a
point 50 feet above the landing surface must be
determined (for standard temperatures, at each
weight, altitude, and wind within the operational
limits established by the applicant for the airplane)
as follows:

(1) The airplane must be in the landing
configuration.

(2) A stabilized approach, with a calibrated
airspeed of not less than 1.3 Vs [or VmcL,
whichever is greater], must be maintained down
to the 50 foot height.

(3) Changes in configuration, power or thrust,
and speed, must be made in accordance with
the established procedures for service operation.

(4) The landing must be made without exces-
sive vertical acceleration, tendency to bounce,
nose over, ground loop, porpoise, or water loop.

(5) The landings may not require exceptional
piloting skill or alertness.

(b) For landplanes and amphibians, the landing
distance on land must be determined on a level,
smooth, dry, hard-surfaced runway. In addition—

(1) The pressures on the wheel braking systems
may not exceed those specified by the brake
manufacturer;

(2) The brakes may not be used so as to cause
excessive wear of brakes or tires; and

(3) Means other than wheel brakes may be
used if that means—

(i) Is safe and reliable;

Landing.



(¢) The landing distance data must include
correction factors for not more than 50 percent of
the nominal wind components along the landing
path opposite to the direction of landing, and not
less than 150 percent of the nominal wind compo-
nents along the landing path in the direction of
landing.

(f) If any device is used that depends on the
operation of any engine, and if the landing distance
would be noticeably increased when a landing is
made with that engine inoperative, the landing dis-
tance must be determined with that engine inoper-
ative unless the use of compensating means will
result in a landing distance not more than that with
each engine operating.

(Amdt. 25-72, Eff. 8/20/90); [(Amdt. 25-84, Eff.
7/10/95)1

CONTROLLABILITY AND
MANEUVERABILITY

§25.143 General.

(a) The airplane must be safely controllable and

maneuverable during—
(1) Takeoff;
(2) Climb;
(3) Level flight;
(4) Descent; and
(5) Landing.

(b) It must be possible to make a smooth transi-
tion from one flight condition to any other flight
condition without exceptional piloting skill, alert-
ness, or strength, and without danger of exceeding
the airplane limit-load factor under any probable
operating conditions, including—

(1) The sudden failure of the critical engine;

(2) For airplanes with three or more engines,
the sudden failure of the second critical engine
when the airplane is in the en route, approach,
or landing configuration and is trimmed with the
critical engine inoperative; and

(3) Configuration changes, including deploy-
ment or retraction of deceleration devices.

For short term application for pitch
and roll control—one hand avail-

able for control .........cveverereneeeniacs 50 25 | ceerennn
For short term application for yaw

control 150
For long term application ............... 10 5 20

(d) [Approved operating procedures or conven-
tional operating practices must be followed when
demonstrating compliance with the control force
limitations for short term application that are pre-
scribed in paragraph (c) of this section. The airplane
must be in trim, or as near to being in trim as
practical, in the immediately preceding steady flight
condition. For the takeoff condition, the airplane
must be trimmed according to the approved operat-
ing procedures.]

(¢) [When demonstrating compliance with the
control force limitations for long term application
that are prescribed in paragraph (c) of this section,
the airplane must be in trim, or as near to being
in trim as practical.]

[(f) When maneuvering at a constant airspeed
or Mach number (up to Vrc/MEc), the stick forces
and the gradient of the stick force versus maneuver-
ing load factor must lie within satisfactory limits.
The stick forces must not be so great as to make
excessive demands on the pilot’s strength when
maneuvering the airplane, and must not be so low
that the airplane can easily be overstressed inadvert-
ently. Changes of gradient that occur with changes
of load factor must not cause undue difficulty in
maintaining control of the airplane, and local gra-
dients must not be so low as to result in a danger
of overcontrolling.]

(Amdt. 25-42, Eff. 3/1/78); [(Amdt. 25-84, Eff.
7/10/95)]

§25.145

(a) It must be possible at any speed between
the trim speed prescribed in §25.103(b)(1) and Vs
to pitch the nose downward so that the acceleration
to this selected trim speed is prompt with—

(1) The airplane trimmed at the trim speed
prescribed in § 25.103(b)(1);
(2) The landing gear extended;

Longitudinal control.
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Nallcuvers.

(1) With power off, flaps retracted, and the
airplane trimmed at 1.4 Vs, extend the flaps
as rapidly as possible while maintaining the air-
speed at approximately 40 percent above the
stalling speed existing at each instant throughout
the maneuver.

(2) Repeat paragraph (b)(1) except initially
extend the flaps and then retract them as rapidly
as possible.

(3) [Repeat paragraph (b)(2), except at the go-
around power or thrust setting.

(4) [With power off, flaps retracted, and the
airplane trimmed at 1.4 Vs;, rapidly set go-
around power or thrust while maintaining the
same airspeed.]

(5) Repeat paragraph (b)(4) except with flaps
extended.

(6) With power off, flaps extended, and the
airplane trimmed at 1.4 Vs, obtain and maintain
airspeeds between 1.1 Vg, and either 1.7 Vg,
or Vgg, whichever is lower.

(c) It must be possible, without exceptional pilot-

vvvvv M =~ e A et ettt b

tive engme and to safely make a reasonably sudden
change in heading of up to 15 degrees in the direc-
tion of the critical inoperative engine. This must
be shown at 1.4 Vg, for heading changes up to
15 degrees (except that the heading change at which
the rudder pedal force is 150 pounds need not be
exceeded), and with—

(1) The critical engine inoperative and its
propeller in the minimum drag position;

(2) The power required for level flight at 1.4
Vsi, but not more than maximum continuous
power;

(3) The most unfavorable center of gravity;

(4) Landing gear retracted;

(5) Flaps in the approach position; and

(6) Maximum landing weight.

(b) Directional control; airplanes with four or
more engines. Airplanes with four or more engines
must meet the requirements of paragraph (a) of
this section except that—

(1) The two critical engines must be inoper-
ative with their propellers (if applicable) in the

ing skill, to prevent loss of altitude when complete
retraction of the high lift devices from any position
is begun during steady, straight, level flight at 1.1
Vs1 for propeller powered airplanes, or 1.2 Vs,
for turbojet powered airplanes, with—

minimum drag position;

(2) [Reserved]

(3) The flaps must be in the most favorable
climb position.
(¢) Lateral control; general. It must be possible

(1) [Simultaneous movement of the power or
thrust controls to the go-around power or thrust
setting; ]

to make 20° banked turns, with and against the
inoperative engine, from steady flight at a speed
equal to 1.4 Vg, with—

(2) The landing gear extended; and
(3) The critical combinations of landing
weights and altitudes.

If gated high-lift device control positions are pro-
vided, retraction must be shown from any position
from the maximum landing position to the first
gated position, between gated positions, and from
the last gated position to the full retraction position.
In addition, the first gated control position from
the landing position must correspond with the
highlift devices configuration used to establish the
go-around procedure from the landing configuration.
Each gated control position must require a separate
and distinct motion of the control to pass through
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(1) The critical engine inoperative and its
propeller (if applicable) in the minimum drag
position;

(2) The remaining engines at maximum
engines continuous power;

(3) The most unfavorable center of gravity;

(4) Landing gear (i) retracted and (ii) extended;

(5) Flaps in the most favorable climb position;
and

(6) Maximum takeoff weight.

(d) Lateral control; airplanes with four or more

engines. Airplanes with four or more engines must
be able to make 20° banked turns, with and against
the inoperative engines, from steady flight at a
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amount of maneuvering and to correct for gusts.
Lateral control must be enough at any speed up
to Vrc/Mgc to provide a peak roll rate necessary
for safety, without excess control forces or travel.

(Amdt. 25-42, Eff. 3/1/78); (Amdt. 25-72, Eff. 8/
20/90)

§25.149

(a) In establishing the minimum control speeds
required by this section, the method used to simu-
late critical engine failure must represent the most
critical mode of powerplant failure with respect to
controllability expected in service.

(b) Vc is the calibrated airspeed at which, when
the critical engine is suddenly made inoperative,
it is possible to maintain control of the airplane
with that engine still inoperative and maintain
straight flight with an angle of bank of not more
than 5 degrees.

(¢) Vmc may not exceed 1.2 Vs with—

(1) Maximum available takeoff power or thrust
on the engines;

(2) The most unfavorable center of gravity;

(3) The airplane trimmed for takeoff;

(4) The maximum sea level takeoff weight (or
any lesser weight necessary to show Vmc);

‘(5) The airplane in the most critical takeoff
configuration existing along the flight path after
the airplane becomes airborne, except with the
landing gear retracted;

(6) The airplane airborne and the ground effect
negligible; and

(7) If applicable, the propeller of the inoper-
ative engine—

(1) Windmilling;

(i) In the most probable position for the
specific design of the propeller control; or

(iii) Feathered, if the airplane has an auto-
matic feathering device acceptable for showing
compliance with the climb requirements of

§25.121.

(d) The rudder forces required to maintain control
at Vmc may not exceed 150 pounds nor may it

Minimum control speed.

O1 the airplanc using the rudder contol alone (witil=
out the use of nosewheel steering), as limited by
150 pounds of force, and the lateral control to the
extent of keeping the wings level to enable the
takeoff to be safely continued using normal piloting
skill. In the determination of Vmces, assuming that
the path of the airplane accelerating with all engines
operating is along the centerline of the runway,
its path from the point at which the critical engine
is made inoperative to the point at which recovery
to a direction parallel to the centerline is completed
may not deviate more than 30 feet laterally from
the centerline at any point. Vmcg must be estab-
lished with—

(1) The airplane in each takeoff configuration
or, at the option of the applicant, in the most
critical takeoff configuration;

(2) Maximum available takeoff power or thrust
on the operating engines;

(3) The most unfavorable center of gravity;

(4) The airplane trimmed for takeoff; and

(5) The most unfavorable weight in the range
of takeoff weights.

() [VmcL, the minimum control speed during
approach and landing with all engines operating,
is the calibrated airspeed at which, when the critical
engine is suddenly made inoperative, it is possible
to maintain control of the airplane with that engine
still inoperative, and maintain straight flight with
an angle of bank of not more than 5 degrees. VmcL
must be established with—

(1) The airplane in the most critical configura-
tion (or, at the option of the applicant, each
configuration) for approach and landing with all
engines operating;

(2) The most unfavorable center of gravity;

(3) The airplane trimmed for approach with
all engines operating;

(4) The most unfavorable weight, or, at the
option of the applicant, as a function of weight;

(5) For propeller airplanes, the propeller of
the inoperative engine in the position it achieves
without pilot action, assuming the engine fails
while at the power or thrust necessary to maintain
a three degree approach path angle; and

Ch.6
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more than 5 degrees. Vmcr-» must be established
with—

(1) The airplane in the most critical configura-
tion (or, at the option of the applicant, each
configuration) for approach and landing with one
critical engine inoperative;

(2) The most unfavorable center of gravity;

(3) The airplane trimmed for approach with
one critical engine inoperative;

(4) The most unfavorable weight, or, at the
option of the applicant, as a function of weight;

(5) For propeller airplanes, the propeller of
the more critical inoperative engine in the posi-
tion it achieves without pilot action, assuming
the engine fails while at the power or thrust
necessary to maintain a three degree approach
path angle, and the propelier of the other inoper-
ative engine feathered;

(6) The power or thrust on the operating
engine(s) necessary to maintain an approach path
angle of three degrees when one critical engine
is inoperative; and

(7) The power or thrust on the operating
engine(s) rapidly changed, immediately after the
second critical engine is made inoperative, from
the power or thrust prescribed in paragraph (g)(6)
of this section to—

(i) Minimum power or thrust; and
(ii) Go-around power or thrust setting.
(h) [In demonstrations of Vper and Vmero—

(1) The rudder force may not exceed 150
pounds;

(2) The airplane may not exhibit hazardous
flight characteristics or require exceptional pilot-
ing skill, alertness, or strength;

(3) Lateral control must be sufficient to roll
the airplane, from an initial condition of steady
straight flight, through an angle of 20 degrees
in the direction necessary to initiate a turn away
from the inoperative engine(s), in not more than
5 seconds; and

(4) For propeller airplanes, hazardous flight
characteristics must not be exhibited due to any
propeller position achieved when the engine fails

Ch. 6

(a) General. Each airplane must meet the trim
requirements of this section after being trimmed,
and without further pressure upon, or movement
of, either the primary controls or their correspond-
ing trim controls by the pilot or the automatic pilot.

(b) Lateral and directional trim. The airplane
must maintain lateral and directional trim with the
most adverse lateral displacement of the center of
gravity within the relevant operating limitations,
during normally expected conditions of operation
(including operation at any speed from 1.4 Vg,
to Vmo/Mmo).

(¢) Longitudinal trim. The airplane must maintain
longitudinal trim during—

(1) A climb with maximum continuous power
at a speed not more than 1.4 Vg,, with the land-
ing gear retracted, and the flaps (i) retracted and
(it) in the takeoff position;

(2) A glide with power off at a speed not
more than 1.4 Vg;, with the landing gear
extended, the wing flaps (i) retracted and (ii)
extended, the most unfavorable center of gravity
position approved for landing with the maximum
landing weight, and with the most unfavorable
center of gravity position approved for landing
regardless of weight; and

(3) Level flight at any speed from 1.4 Vg,
to Vmo/Mmo, with the landing gear and flaps
retracted, and from 1.4 Vg; to Vg with the
landing gear extended.

(d) Longitudinal, directional, and lateral trim.
The airplane must maintain longitudinal, directional,
and lateral trim (and for lateral trim, the angle
of bank may not exceed five degrees) at 1.4 Vg;
during climbing flight with—

(1) The critical engine inoperative;

(2) The remaining engines at
continuous power; and

(3) The landing gear and flaps retracted.

(e) Airplanes with four or more engines. Each
airplane with four or more engines must maintain
trim in rectilinear flight—

(1) At the climb speed, configuration, and
power required by §25.123(a) for the purpose
of establishing the rate of climb;

maximum
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§25.171

The airplane must be longitudinally, directionally,
and laterally stable in accordance with the provi-
sions of §§25.173 through 25.177. In addition, suit-
able stability and control feel (static stability) is
required in any condition normally encountered in
service, if flight tests show it is mecessary for safe
operation.

(Amdt. 25-7, Eff. 11/14/65)

General.

§25.173  Static longitudinal stability.

Under the conditions specified in §25.175, the
characteristics of the elevator control forces (includ-
ing friction) must be as follows:

(@) A pull must be required to obtain and main-
tain speeds below the specified trim speed, and
a push must be required to obtain and maintain
speeds above the specified trim speed. This must
be shown at any speed that can be obtained except
speeds higher than the landing gear or wing flap
operating limit speeds or Vec/MEc, whichever is
appropriate, or lower than the minimum speed for
steady unstalled flight.

(b) The airspeed must return to within 10 percent
of the original trim speed for the climb, approach,
and landing conditions specified in §25.175(2), (),
and (d), and must return to within 7.5 percent of
the original trim speed for the cruising condition
specified in §25.175(b), when the control force is
slowly released from any speed within the range
specified in paragraph (a) of this section.

(c) The average gradient of the stable slope of
the stick force versus speed curve may not be less
than 1 pound for each 6 knots.

(d) Within the free return speed range specified
in paragraph (b) of this section, it is permissible
for the airplane, without control forces, to stabilize
on speeds above or below the desired trim speeds
if exceptional attention on the part of the pilot
is not required to return to and maintain the desired
trim speed and altitude.

(Amdt. 25-7, Eff. 11/14/65)

(ii) Landing gear retracted;

(iii) Maximum takeoff weight; and

@iv) 75 percent of maximum continuous
power for reciprocating engines or the maxi-
mum power or thrust selected by the applicant
as an operating limitation for use during climb
for turbine engines; and
(2) Is trimmed at the speed for best rate-of-

climb except that the speed need not be less

than 1.4 V51.

(b) Cruise. Static longitudinal stability must be
shown in the cruise condition as follows:

(1) With the landing gear retracted at high
speed, the stick force curve must have a stable
slope at all speeds within a range which is the
greater of 15 percent of the trim speed plus the
resulting free return speed range, or 50 knots
plus the resulting free return speed range, above
and below the trim speed (except that the speed
range need not include speeds less than 1.4 Vs,
nor speeds greater than Vec/Mgc, nor speeds that
require a stick force of more than 50 pounds),
with—

(i) The wing flaps retracted;

(i) The center of gravity in the most adverse
position (see §25.27);

(iii) The most critical weight between the
maximum takeoff and maximum landing
weights;

(iv) 75 percent of maximum continuous
power for reciprocating engines or, for turbine
engines, the maximum cruising power selected
by the applicant as an operating limitation (see
§25.1521), except that the power need not
exceed that required at Vmo/Mmo; and

(v) The airplane trimmed for level flight
with the power required in paragraph (b)(1)(iv)
above.

(2) With the landing gear retracted at low
speed, the stick force curve must have a stable
slope at all speeds within a range which is the
greater of 15 percent of the trim speed plus the
resulting free return speed range, or 50 knots
plus the resulting free return speed range, above

D
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(i1) Power required for level flight at a speed
equal to

Vmo+1.4

Vs,  and

2

(iii) The airplane trimmed for level flight
with the power required in paragraph (b)(2)(ii)
of this section.

(3) With the landing gear extended, the stick
force curve must have a stable slope at all speeds
within a range which is the greater of 15 percent
of the trim speed plus the resulting free return
speed range, or 50 knots plus the resulting free
return speed range, above and below the trim
speed (except that the speed range need not
include speeds less than 1.4 Vs, nor speeds
greater than Vpg, nor speeds that require a stick
force of more than 50 pounds), with—

(i) Wing flap, center of gravity position, and
weight as specified in paragraph (b)(1) of this
section;

(ii)) 75 percent of maximum continuous
power for reciprocating engines or, for turbine
engines, the maximum cruising power selected
by the applicant as an operating limitation,
except that the power need not exceed that
required for level flight at Vi g; and

(iii) The aircraft trimmed for level flight
with the power required in paragraph (b)(3)(ii)
of this section.

(c) Approach. The stick force curve must have
a stable slope at speeds between 1.1 Vs;, and 1.8
VSl, with—

(1) Wing flaps in the approach position;

(2) Landing gear retracted;

(3) Maximum landing weight; and

(4) The airplane trimmed at 1.4 Vgi, with
enough power to maintain level flight at this
speed.

(d) Landing. The stick force curve must have
a stable slope, and the stick force may not exceed

Ch.6
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§25.177  Static lateral directional stability.

(a) [Reserved]

(b) [Reserved]

(¢) In straight, steady sideslips, the aileron and
rudder control movements and forces must be
substantially proportional to the angle of sideslip
in a stable sense; and the factor of proportionality
must lie between limits found necessary for safe
operation throughout the range of sideslip angles
appropriate to the operation of the airplane. At
greater angles, up to the angle at which full rudder
is used or a rudder force of 180 pounds is obtained,
the rudder pedal forces may not reverse; and
increased rudder deflection must be needed for
increased angles of sideslip. Compliance with this
paragraph must be demonstrated for all landing gear
and flap positions and symmetrical power condi-
tions at speeds from 1.2 Vgs; to Vgg, Vig, or Vece/
MEc, as appropriate.

(d) The rudder gradients must meet the require-
ments of paragraph (c) at speeds between Vmo/
Mmo and Vec/MEec except that the dihedral effect
(aileron deflection opposite the corresponding rud-
der input) may be negative provided the divergence
is gradual, easily recognized, and easily controlled
by the pilot.

(Amdt. 2542, Eff. 3/1/78); (Amdt. 25-72, Eff. 8/
20/90)

§25.181

(@ Any short period oscillation, not including
combined lateral-directional oscillations, occurring
between 1.2 Vg and maximum allowable speed
appropriate to the configuration of the airplane must
be heavily damped with the primary controls—

(1) Free; and
(2) In a fixed position.

(b) Any combined lateral-directional oscillations
(*‘Dutch roll”’} occurring between 1.2 Vs and maxi-
mum allowable speed appropriate to the configura-
tion of the airplane must be positively damped with
controls free, and must be controllable with normal

Dynamic stability.
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(a) Stalls must be shown in straight flight and
in 30 degree banked turns with—

(1) Power off; and

(2) The power necessary to maintain level
flight at 1.6 Vs; (where Vs; corresponds to the
stalling speed with flaps in the approach position,
the landing gear retracted, and maximum landing
weight).

(b) [In each condition required by paragraph (a)
of this section, it must be possible to meet the
applicable requirements of §25.203 with—

(1) Flaps, landing gear, and deceleration
devices in any likely combination of positions
approved for operation;

(2) Representative weights within the range for
which certification is requested;

(3) The most adverse center of gravity for
recovery; and

(4) The airplane trimmed for straight flight
at the speed prescribed in § 25.103(b)(1).

(c) [The following procedures must be used to
show compliance with § 25.203:

(1) Starting at a speed sufficiently above the
stalling speed to ensure that a steady rate of
speed reduction can be established, apply the
longitudinal control so that the speed reduction
does not exceed one knot per second until the
airplane is stalled.

(2) In addition, for turning flight stalls, apply
the longitudinal control to achieve airspeed decel-
eration rates up to 3 knots per second.

(3) As soon as the airplane is stalled, recover
by normal recovery techniques.

(d) [The airplane is considered stalled when the
behavior of the airplane gives the pilot a clear
and distinctive indication of an acceptable nature
that the airplane is stalled. Acceptable indications
of a stall, occurring either individually or in com-
bination, are—

(1) A nose-down pitch that cannot be readily
arrested;

(2) Buffeting, of a magnitude and severity that
is a strong and effective deterrent to further speed
reduction; or

I Lv.LVD wiall vlidi aviviiotivo.

(a) It must be possible to produce and to correct
roll and yaw by unreversed use of the aileron and
rudder controls, up to the time the airplane is
stalled. No abnormal nose-up pitching may occur.
The longitudinal control force must be positive up
to and throughout the stall. In addition, it must
be possible to promptly prevent stalling and to
recover from a stall by normal use of the controls.

(b) For level wing stalls, the roll occurring
between the stall and the completion of the recovery
may not exceed approximately 20 degrees.

(c) [For turning flight stalls, the action of the
airplane after the stall may not be so violent or
extreme as to make it difficult, with normal piloting
skill, to effect a prompt recovery and to regain
control of the airplane. The maximum bank angle
that occurs during the recovery may not exceed—

(1) Approximately 60 degrees in the original
direction of the turn, or 30 degrees in the oppo-
site direction, for deceleration rates up to 1 knot
per second; and

(2) Approximately 90 degrees in the original
direction of the turn, or 60 degrees in the oppo-
site direction, for deceleration rates in excess of

1 knot per second.]

[(Amdt. 25-84, Eff. 7/10/95)]

§25.205 Removed

§25.207

(a) Stall warning with sufficient margin to pre-
vent inadvertent stalling with the flaps and landing
gear in any normal position must be clear and
distinctive to the pilot in straight and turning flight.

(b) The warning may be furnished either through
the inherent aerodynamic qualities of the airplane
or by a device that will give clearly distinguishable
indications under expected conditions of flight.
However, a visual stall warning device that requires
the attention of the crew within the cockpit is not
acceptable by itself. If a warning device is used,
it must provide a warning in each of the airplane
configurations prescribed in paragraph (a) of this

Stall warning.

Ch.6



Aamdt. 25—/, Bir. 11/14/63); (Amdt. 2542, Eff.
3/1/78)

GROUND AND WATER HANDLING
CHARACTERISTICS

§25.231

(a) Landplanes may have no uncontrollable tend-
ency to nose over in any reasonably expected
operating condition or when rebound occurs during
landing or takeoff. In addition—

(1) Wheel brakes must operate smoothly and
may not cause any undue tendency to nose over;
and

(2) If a tail-wheel landing gear is used, it must
be possible, during the takeoff ground run on
concrete, to maintain any attitude up to thrust
line level, at 80 percent of Vs;.

(b) For seaplanes and amphibians, the most
adverse water conditions safe for takeoff, taxiing,
and landing, must be established.

Longitudinal stability and control.

§25.233

(a) There may be no uncontrollable ground-loop-
ing tendency in 90° cross winds, up to a wind
velocity of 20 knots or 0.2 Vso, whichever is
greater, except that the wind velocity need not
exceed 25 knots at any speed at which the airplane
may be expected to be operated on the ground.
This may be shown while establishing the 90° cross
component of wind velocity required by §25.237.

(b) Landplanes must be satisfactorily controllable,
without exceptional piloting skill or alertness, in
power-off landings at normal landing speed, without
using brakes or engine power to maintain a straight
path. This may be shown during power-off landings
made in conjunction with other tests.

(¢) The airplane must have adequate directional
control during taxiing. This may be shown during
taxiing prior to takeoffs made in conjunction with
other tests.

(Amdt. 25-23, Eff. 5/8/70); (Amdt. 2542, Eff. 3/
1/78)

Directional stability and control.

Ch. 6

L1055 colliponcit OI wina veloCity, demonstrated to
be safe for takeoff and landing, must be established
for dry runways and must be at least 20 knots
or 0.2 Vgo, whichever is greater, except that it
need not exceed 25 knots.

(b) For seaplanes and amphibians, the following
applies:

(1) A 90-degree cross component of wind
velocity, up to which takeoff and landing is safe
under all water conditions that may reasonably
be expected in normal operation, must be estab-
lished and must be at least 20 knots or 0.2 Vso,
whichever is greater, except that it need not
exceed 25 knots.

(2) A wind velocity, for which taxiing is safe
in any direction under all water conditions that
may reasonably be expected in normal operation,
must be established and must be at least 20 knots
or 0.2 Vso, whichever is greater, except that it
need not exceed 25 knots.

(Amdt. 25-23, Eff. 5/8/70); (Amdt. 25-42, Eff. 3/
1/78)
§25.239  Spray characteristics, control, and
stability on water.

(a) For seaplanes and amphibians, during takeoff,
taxiing, and landing, and in the conditions set forth
in paragraph (b) of this section, there may be no—

(1) Spray characteristics that would impair the
pilot’s view, cause damage, or result in the taking
in of an undue quantity of water;

(2) Dangerously uncontrollable porpoising,
bounding, or swinging tendency; or

(3) Immersion of auxiliary floats or sponsons,
wing tips, propeller blades, or other parts not
designed to withstand the resulting water loads.
(b) Compliance with the requirements of para-

graph (a) of this section must be shown—

(1) In water conditions, from smooth to the
most adverse condition established in accordance
with § 25.231;

(2) In wind and cross-wind velocities, water
currents, and associated waves and swells that
may reasonably be expected in operation on
water;
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this section, and in the corresponding wind condi-
tions, the seaplane or amphibian must be able to
drift for five minutes with engines inoperative,
aided, if necessary, by a sea anchor.

A

MISCELLANEOUS FLIGHT
REQUIREMENTS

§25.251 Vibration and buffeting.

(a) [The airplane must be demonstrated in flight
to be free from any vibration and buffeting that
would prevent continued safe flight in any likely
operating condition.

(b) [Each part of the airplane must be dem-
onstrated in flight to be free from excessive vibra-
tion under any appropriate speed and power condi-
tions up to Vpe/Mpg. The maximum speeds shown
must be used in establishing the operating limita-
tions of the airplane in accordance with §25.1505.3

(c) Except as provided in paragraph (d) of this
section, there may be no buffeting condition, in
normal flight, including configuration changes dur-
ing cruise, severe enough to interfere with the con-
trol of the airplane, to cause excessive fatigue to
the crew, or to cause structural damage. Stall warn-
ing buffeting within these limits is allowable.

(d) There may be no perceptible buffeting condi-
tion in the cruise configuration in straight flight
at any speed up to Vmo/Mmo, except that stall
warning buffeting is allowable.

(¢) For an airplane with Mp greater than .6 or
with a maximum operating altitude greater than
25,000 feet, the positive maneuvering load factors
at which the onset of perceptible buffeting occurs
must be determined with the airplane in the cruise
configuration for the ranges of airspeed or Mach
number, weight, and altitude for which the airplane
is to be certificated. The envelopes of load factor,
speed, altitude, and weight must provide a sufficient
range of speeds and load factors for normal oper-
ations. Probable inadvertent excursions beyond the

characteristics must be met:

(1) Operating conditions and characteristics
likely to cause inadvertent speed increases
(including upsets in pitch and roll) must be simu-
lated with the airplane trimmed at any likely
cruise speed up to Vmo/Mmo. These conditions
and characteristics include gust upsets, inadvert-
ent control movements, low stick force gradient
in relation to control friction, passenger move-
ment, leveling off from climb, and descent from
Mach to airspeed limit altitudes.

(2) Allowing for pilot reaction time after effec-
tive inherent or artificial speed warning occurs,
it must be shown that the airplane can be recov-
ered to a normal altitude and its speed reduced
to Vmo/Mmo, without—

(i) Exceptional piloting strength or skill;

(ii) Exceeding Vp/Mp, Vpe/Mpr, or the
structural limitations; and

(ili) Buffeting that would impair the pilot’s
ability to read the instruments or control the
airplane for recovery.

(3) With the airplane trimmed at any speed
up to Vmo/Mwmo, there must be no reversal of
the response to control input about amy axis at
any speed up to Vpe/Mpr. Any tendency to
pitch, roll, or yaw must be mild and readily
controllable, using normal piloting techniques.
When the airplane is trimmed at Vmo/Mwmo, the
slope of the elevator control force versus speed
curve need not be stable at speeds greater than
Vec/MEgc, but there must be a push force at all
speeds up to Vpr/Mpr and there must be no
sudden or excessive reduction of elevator control
force as Vpe/Mpr is reached.

(b) Maximum speed for stability characteristics,
Vec/Mre. Vec/MEec is the maximum speed at which
the requirements of §§[25.143(f),] 25.147(),
25.175(b)(1), 25.177, and 25.181 must be met with
flaps and landing gear retracted. It may not be
less than a speed midway between Vmo/Mwmo and
Vpe/Mpg, except that, for altitudes where Mach
number is the limiting factor, Mpc need not exceed

Ch.6
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plane must have satisfactory maneuvering stability
and controllability with the degree of out-of-trim
in both the airplane nose-up and nose-down direc-
tions, which results from the greater of—

(1) A three-second movement of the longitu-
dinal trim system at its normal rate for the
particular flight condition with no aerodynamic
load (or an equivalent degree of trim for airplanes
that do not have a power-operated trim system),
except as limited by stops in the trim system,
including those required by §25.655(b) for
adjustable stabilizers; or

(2) The maximum mistrim that can be sus-
tained by the autopilot while maintaining level
flight in the high speed cruising condition.

(b) In the out-of-trim condition specified in para-
graph (a) of this section, when the normal accelera-
tion is varied from +1g to the positive and negative
values specified in paragraph (c) of this section—

(1) The stick force vs. g curve must have
a positive slope at any speed up to and including
Vec/MEc; and

(2) At speeds between Vec/Mgc and Vpe/Mpg
the direction of the primary longitudinal control
force may not reverse.

(¢) Except as provided in paragraphs (d) and
(e) of this section, compliance with the provisions
of paragraph (a) of this section must be dem-
onstrated in flight over the acceleration range—

(1) —1gto+25g; or

(2) 0 g to 2.0 g, and extrapolating by an
acceptable method to —1 g and + 2.5 g.

oI this section, the limit maneuvering load factors
prescribed in §§25.333(b) and 25.337, and the
maneuvering load factors associated with probable
inadvertent excursions beyond the boundaries of the
buffet onset envelopes determined under
§25.251(e), need not be exceeded. In addition, the
entry speeds for flight test demonstrations at normal
acceleration values less than 1 g must be limited
to the extent necessary to accomplish a recovery
without exceeding Vpg/Mpe.

(f) In the out-of-trim condition specified in para-
graph (a) of this section, it must be possible from
an overspeed condition at Vprp/Mpg to produce at
least 1.5 g for recovery by applying not more than
125 pounds of longitudinal control force using
either the primary longitudinal control alone or the
primary longitudinal control and longitudinal trim
system. If the longitudinal trim is used to assist
in producing the required load factor, it must be
shown at Vpp/Mpg that the longitudinal trim can
be actuated in the airplane nose-up direction with
the primary surface loaded to correspond to the
least of the following airplane nose-up control
forces:

(1) The maximum control forces expected in

service as specified in §§25.301 and 25.397.

(2) The control force required to produce 1.5

g
(3) The control force corresponding to buffet-
ing or other phenomena of such intensity that
it is a strong deterrent to further application of
primary longitudinal control force.

(Amdt. 2542, Eff. 3/1/78)
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